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(57) Abstract: An ink set for ink-jet recording with which a high-quality image can be obtained; a process for producing the ink 
set; a method of image recording by which a high-quality image can be obtained; and a print of high image quality. The ink set 
comprises a combination of two or more ink compositions each comprising a colorant, a water-soluble organic solvent, and water 
and is characterized in that each of the ink compositions satisfies a specific requirement concerning flow properties or dynamic 
viscoelastic properties at 20"C. The method of image recording is characterized in that either the ink set or an ink set for ink-jet 
recording obtained by the process is used to form an image. The print is characterized by bearing an image formed with cither of 
those ink sets. 
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logO.8 -logO.6 

0.6r a dys(Dm(Df^Mnm^ (Pa) 
0. 8 r a d /s(Df^(Df^mnm^ (Pa) 

it (IX) ttKDTiaa; (IX-l) tt. 5t (VII) -CtDSfclflfcl^fil. ^ESVj^F* 
^«)n«. m3@t::}5^^Tl±s E F ® M # t'^ D > (IX) tt. i^^3-EF® 
jig**!. 8 (P a • s e c/r ad) —2 ( P a • s e c / r a d ) -Cfe-S C 

(IX-l) 

log " log Ga,=o.6 



logO.8 -logO.6 
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■^■^WrfB:^^ : r~P (a/2 L) 
-&^llr^ie : r • ~U (47ra3) 
•&^BfM^^*' : r = r • /2 TTw 

(S*. attffll^ifO^S. LttSJ^ir©^^. ajttjl?$St*^-r) 

. i~i ogg[®i5H!rt-^s »*t<tto. i~5®se®iiHrt-e-^fii-^ife 

fl?Ji|45|ittl8» (G\ G'\ v\ V'\ tand) ®^«[»0tt#tt®5!f 

mfiS^joi&WttSlil^iS^&Wia^SElS (w) ©T-effl^fsiS. •^*•^»fM**-^ 
i: fCBJADllifia^&l^lJ^-t-So c®Kf. WiD^ScIS (w) Id:. 0 . 0 1 ~ 1 0 
r ad/s e cg^OteiBrtx »*b<ttO. l~10rad/se cg^®® 
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HI * J: ^ J^±T *¥ C B 3b» n R «l i: n « ® rai^ C > lfii*«» * A ixT R « 

■So 

ilBrfK* (S h e e r S t r e s s ) : r = 3 M/ ( 2 tt R 
^Br^^gE (S h e e r rate):r-=Q/0 

(Stf. mtYJV^ (torque). RttPJlS^S. Qtt^JiSs 0ttP3ft^ ( 
coneangle)) 

±K© »«f <4® iw^ 0 fc «>® «fi tt miR n-r i\ * * © * *iffl -r * i: 

A^nJlg-efeS^s. Paar P h y s i c attS® P H Y S I C A M 

CR 3 0 omi^mm-^^^o m&itmtim^i^J:i-:>'cn^^. mm^^^t^mm 

■C-i&Wtt5i|ittli» (G\ G'\ v\ V*\ t and) ©^«S[«c#ttS*«>* 

o 

o n^-n«S®*!i#<4S'J^^Bi: b-r. Paar Physic aft 

IS®PHYSICA MCR 3 0 0^-^. =f -^^ If 5 U -SttSIIStl^^S UT 
.VILASTIC S C I ENT I F I C1±®V I LAS T I C V-E SY 
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STEM. 43J:VPaar P h y s i c attOD C R^?fe|iJfflf tA^RlSfe 

® a« • mfiiJt & -r 5 ^ i: <t ii^ $ n s o 

fttis *^W0^ 1 ~^4©'f v^-fe'j' h K:*Ji35:^ffi®^^ffi^^o^'^•Cll^lB•r 
i: S < i: * 1- * ^ > ^ «^«» &ll»«fiS t "C * « 

So SS-fb^ii® No.2300. No.900, MCF88. No.33. No.40. No.45, No.52. MAT. 
MAS, MAIOO, N022OOB mifi. 3D>t:TttS!{® Raven5750, Raven5250, 
Raven5000, Raven3500, Ravenl255, RavenTOO ^ifi^ ^-V'Jjt^y b ttM® Regal 
400R, Regal 330R, Rega 1660R, Mogul L.Monarch 700, Monarch 800, 
Monarch 880, Monarch 900, Monarch 1000, Monarch 1100, Monarch 1300, 
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Monarch 1400 mfi^'rif^y -l^ai?® Color Black FWl, Color Black FW2. Color 
Black FW2V, Color Black FW18, Color Black FW200, Color Black S150, Color 
Black S160, Color Black Si 70, Printex 35, Printex U, Printex V, Printex 
140U, Special Black 6, Special Black 6, Special Black 4A, Special Black 4 ^ 
ifi^mt^io JiD-'f >i^K:ffiffl$n*0«i: Urttx Cl.Pigment Yellow 
1, Cl.Pigment Yellow 2, Cl.Pigment Yellow 3, Cl.Pigment Yellow 12, 
Cl.Pigment Yellow 13, Cl.Pigment Yellow 14, Cl.Pigment Yellow 16, 
Cl.Pigment Yellow 17, Cl.Pigment Yellow 73, Cl.Pigment Yellow 74, 
Cl.Pigment Yellow 75, Cl.Pigment Yellow 83, Cl.Pigment Yellow 93, 
Cl.Pigment Yellow 95, Cl.Pigment Yellow 97. Cl.Pigment Yellow 98, 
Cl.Pigment Yellow 114, Cl.Pigment Yellow 128, Cl.Pigment Yellow 129, 
Cl.Pigment Yellow 151, Cl.Pigment Yellow 154 WA^^lf ^»tl*o 
V^-r >^'^Cfieffl^nSM^s^^: LTttx C.I.Pigment Red 5, Cl.Pigment Red 7. 
Cl.Pigment Red 12, Cl.Pigment Red 48(Ca), C.I.Pigment Red 48(Mn), 
Cl.Pigment Red 57(Ca), C.I.Pigment Red 57:1. Cl.Pigment Red 112, 
C.I.Pigment Red 123, Cl.Pigment Red 168, C.I.Pigment Red 184, 
C.I.PigmentRed 202 mifimi^tl^o i^T>4 >i^Ki^m^tlimUll bTtt 
, C.I.Pigment Blue 1, C.I.Pigment Bine 2, C.I.Pigment Blue 3, C.I.Pigment 
Blue 15, Cl.Pigment Blue 15:3, C.I.Pigment Blue 15:34, Cl.Pigment Blue 
16, C.I.Pigment Blue 22, C.I.Pigment Blue 60, C.I.Vat Blue 4, C.I.Vat Blue 

^ >^m^<S!l^(OmU(D^mA{t. 0. 1 ~2 5BM%oS6H*^»* U<x J: 
»)»*U<tt0. 5~ 1 0«M%©36aT!feSo 
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^bMcttv mm. mmmm. :^}i-!t^>it\f')i^>m. 7.)i7T^>m. =.m^ 

fiv^b. 1gS^a-eJfeo-ct)^^^« IIA$naWIIS©a«^*0att. Matrix 

2>o ±IB©gB^i!t^M3^tt. 0ix.a. 1^||¥8 - 3 4 9 8^5!^^tc|3«^nfc 

-ifsy:f^ -J ^ <o^B^^mmn\i. -tc^iSMtt^k^^WS**! .5~2.5 m 
mo 1/g i:^i"><i*g^"f o 
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*i6Wfc:i3v^ttt> v^- ^uijr'^)iibmmiiLxnmw-9 - 1513 4 
a c I3« ^ ti-c v> * 7 :^ :r >tt V >f ^ D * r-b jiz-fbSi^ ffl * ci i: AS -c § s o 

*|gWK*>V^-Cffll^-5 ^'D:«jr-t>»»/<b^«4tt^ia¥ 10-31690 
9 ^ 43t ai C 13 « $ n T V ^ -S ;5 S <t o T t> -5 c: i: *s -e # S o 

ai4 ffl ^ >' - * «^ t T ^ tifc jlS^^fls^«9 * » * b< ffl v> ^ 
a>!K^4Stt^ 7.)Vitiym. ;^>>^*>ffi5S^ *;i/3jt:^r5/;i/S. a;i/^::i;i/S> tK 
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C.I.Pigment Blue 15:1, C.I.Pigment Blue 15:3, C.I.Pigment Blue 15=4 
•^•My^-Oi^tii C.I.Pigment Red 122, C.I.Pigment Red 146, C.I.Pigment 
Red 169, C.I.Pigment Red 81:2, C.I.Pigment Red 176, C.I.Pigment Red 184 
, C.I.Pigment Red 185, C.I.Pigment Red 202, C.I.Pigment Red 208, 
C.I.Pigment Red 57:1, C.I.Pigment Violet 32, C.I.Pigment Violet 19 *x 

— C.I.Pigment Yellow 73, C.I.Pigment Yellow 109, C.I.Pigment 

Yellow 110, C.I.Pigment Yellow 128, C.I.Pigment Yellow 129, C.I.Pigment 
Yellow 138, C.I.Pigment Yellow 150, C.I.Pigment Yellow 151, C.I.Pigment 
Yellow 154, C.I.Pigment Yellow 155, C.I.Pigment Yellow 180, Cl.Pigment 
Yellow 185 ^*'e»SlR$n« -«tt±AS»* bV^o 

S^«:> >K^tS^<*:x ;^^l/>-vi/>f >ilx;^5^;i/-Ti/ 

^gtt. 4 0 0 nmWTA»»* U<. $ e>t::»$ L < l± 2 0 0 nmfelTA»»* U 
i^»?<b^«5-eMi|s^&«at^;5^fe. 04^Hv ^li¥5 - 3 2 0 2 7 6 -^^Itffi. 

1 0 - 3 1 6 9 0 Q^^m^^7^s^i^t^15^xn<bix^•^^ 
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f % ^ i: -c * * iST? ^tt "e » s o 

M^OTkl^^-f :^>'<-5?3 >lcfflVN^»ti*Tri:t>ttSVy =:r>tt© 
3 2 0 2 7 6^43t*B. ^MW- 10-31 690 9 ^4;t«K:*^^■Ci8^$nT^^-5 

i&©'e%%o 



CHs=CH— CH2-O-CH2 

(D 

/f^\--0-<;H2-iH-0-(C2H4r-0--)n— SO3M 



±mA (1) {ciJitS R i:ni:©ffi<feM^lE-r*c:i:tcJ:o-c. Ml^^iS© 
bi>a^14*ffiffiitS8tt. ^(|:Wt:ttTlB©^t: (2) - (5) CJ^otm 
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CsH 




CHgsCH— CHr-O-CHz 

4z— dJH-O— (C2H4-0-)ior-S03M (2) 
M : NH4 

CH^=CH— CHz-O-CHa 

_^^\_H3-CHrJ»4-0— (CaH<-0--)„--S03M (S) 

M:Na 



CHtf=CH-CH2-0-CH2 



O-CH2-HbH-0--(C^4-0— )6^S03M (4) 
M:NH(C2H4DH)3 





;c^«-o— )4— SQ3M (5) 



M:NH4 
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o 

■So 

^.(o^mf^^^^tim-^^^mfs^m m&m 49-46291 

1 - 2 4 1 4 2^&n. ^mee 2 - 1 0 4 s 0 z^&m. ^niee 2-22 
1 4 3 i^f^ffls #18886 2-3497 4•^&a^ nmms 5-1152 
iBx n&m4 6 - 3 4 8 9 8^&m. ¥imms 1-3028 4^&n^\zmmt! 
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ft^fj i: SeiS * il> & < i: t» ^tf W affi -C fe« * b ^ C 3g«St& * :fe c: 
o i: C J: o r # ?. n ?!5<g«5jia & ^ t- S -e «a * n t» ® * ffl 

«Effl*fctt*®v^-rn*»-:&%iii*bft*«?.x a**a««itat**»Ar***. 

Jfctt. *4'tMW«li§iiffl«:«:X1-Sc:i:K:J;otfefflafb^-B-T. 
liSlSttS i: ^ r jii^^^b^fe i: ^ * ^«Sffl -c S 

titf2kffiK:«lio-r*®*»iQF$ bv%o Sg<gSiiS*«)ec 4m^®S«'cm^ 

4g*b-c. ^^«iiS&#i-?>jg^^^'fb^«!)-cfe«*a^bfc©6«i***ffl+»^ 
^ m b ^ ^ « !fe ^ S c: i: *s -c- § 2. o 
±HB®?SS^^<b^fe0a*<4Sttx 7.)\^it^y^. 7.)Vit^>^m. i3)vni^i^)\^ 
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^l^JSSJ. i>^7^;n^lSax !rh>iKjga. T;^3-;^^iS^S^ ^robvmig 
x^l/>5&:ir©>'^Dy>'^bmfli*m!S ; '>^>^7*=;i/3:^ >&if<D^^b*^l« 
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a^Ji. iiS3 0-1 0 o-c. i?$u<tt5 o~8 o°c-ci~i oiBfPigfTt>n 

0^^$©!^;;^>{>»C>x 1 0 0 0~5 0 0 0 0 * b <. $^k:»*t<ttlO 
0 0-3 0 0 0 0-Cfe5Ci:*«» $ bV>o 

^ ^))\^mifitif^ bc^„ ;^;i/5^>es*Wt- y^p^yv-i: brtt. 
{jre>n-5o ;^X*>S*^1-S(/<S')T^ U^l/^v' v-t U-C»i. J^:^ 
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»; i/-b^y v-sstifA^^jf e.nSo i, 3-s?;r:^V7>-2-:r>-4-'f 

{^^) Ti^Vi^-Y, 1. 3-i^*:^rV7>-2-:r>-4-'f 
•J;!/. iJ;l/K'^>>'>'W. ^ ^ ^ U v'l'K^ ^-'Ws ^ ^ rJ^ U J^^^Wx ;< ^ ^ 

•J -'WK'f V T'D hr;i/. ^^'^ 'J^i/K- n-7'D tr;i/, ^ iJ' ^ >; n - 
f-;i/'^dF«>;v. ^^'i? U^Hft-n-rTi'^;!/. ^ ^ U ^WK^ >> 'J > 

ni-^f-;v;^^i/>x p-^^>'v;^^v>x p- 1 e r t 

y^i/K-f v>tt;v-;i/x TtJ' 'J;i/KT^yji^;Wx 5 y ro t^;^x 7 

5 y'xf-^kx / tr>«/x T }vmT ^ ^ 
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•j;Hft-2-t KD:¥-j/xf-;i/, 7"^ y^i/K- 2 -b HD*-$/7'Dt:;Vs ^^^^ 
i^7xr:;i/T^>. 4, 4' - i;T 5 ^ 7 -yi/T>i^T 
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T^V^l/^^r^-l?-^ H^^«-&Ji^y^:i"->»>'x X5t::^r5/<aili^i5£* y ^ 
h>*jKyx;;i7^;i/#y^:r-;i'x «8^^sl?yx;^x;i/jj: 

T'^' y;v*y ^:r-;Wx ;ny:ri'5?x>;j?y^^-;i/x 

>^y u-^i/s^Ti' y I/- h yx^i/>i^y n— ^i/i^T^' y b — 
x^u >if y 3— ^i/i^T^' y u - jJt y x^i/ >^'"y zj—)vi^Ti^ y u - 
T-y^i/T^' y V- (Ti' y D^i/x^;!/) t KD + i/xf-^iz-f v«>t:>j 
b-b, (T^ y D:^P'>^:r'^>^->v^^y rs^'^-hx i, z-y 
f-i/>^y ^--'Wi^T^' y u- 1, 6 -'^^•y-vi^:^— -jwi^^^ y u-bx 
^:t'o^-'»/^y n-^'Vi^T^ y i/-hx tf v>y y y w-h 

, Ttty 7*Dlf l/>^^yn-;i/S?T^ y 2 -t Kd:^f5<'- 1 , 3-5?T^ 

yD^i/^Dy^y. 2, 2-t;^ (4- (T^yD:^i/) 7xx;i/) rny^^, 
2, 2-tr;^ C4 - (Ti' y D + i'X 7xx;p) yaA>^ 2. 2-t: 
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n:%^S/K/^'J >K^*'^>^-'V^^y I/- 1, 4-r^>s;:t 

U D:^->xf-;i/) vs^TJ? I/— hx xf-i/>y 3— ^'i"; w- 
-hs h7Xf-l/>i^>; l^-hx s|?»Jx^l/>^U3-;Wi; 

□ 1, 3 y^U 'J V— 1, 

ij D:^i'7'n>'t>, 2. 2-b;^ (4- (ji^^ OD^i/) 7xx;i/:) r 
aji>. 2, 2-b;^ C4- U d:^S/x ^x-^i^D ro/^y. 

2, 2-bX (4- (^4'^';D:^>xhJpS/i?xh:f2/) 7 x -^l/) 70 > 
. 2. 2-b::^ C4- U D^i/xh^e/jtt'Jx 7xx;v) 

^^^iji^-j.^ i^^y^'oiijy^ 'J h-;i/'v.:^r1?^^^^ 'J I'— hx ffV-ta—}V 

9 y u— hx b HD:Jir>'t:>'^'j y ^ y u 

-hx j^'^y^xy y h-;i/*7 b KDdFj/'^>4'^^^ y I/- hx VY^)^ 
f-v—))/yuA>'r ^) bx "^y^xy y h— h y y u 

-hx '^.y^xyj^y y-)\/7- ^7 Y y y y ^r-D-;l/J?;><^' 
^iji^-i.^ h y ^f^D-^;i/rp^^> f y y fx hyj^c^^^^yo 
4 Vicryl \^-Y. T') ^ trx;i/^>-e>, i; 

T^))\/y^v—Y. j/'ry ;i'xU7^ I/— fx i^T y ;n" v 7^ fx s^x^ 
b > y y 3 -m; ;^ r y ;i/ * -7J? - f ^ ^ ti s o 



46 



wo 01/44384 



PCT/JPOO/08867 



•CO. 0 1-0. 1 0i6Bif«ajSJ«ffiK:®iDr b^'^o 0. oi^m 

ii)»*b<*v^o 0. 1 SiB-ri:iil9»<t©fiT. «[^g®Ji:*:^A*ec:* 
^h^^^U. 3L^j—)V^ ^ vro t:;i/7';i'3— -'I'^^ttl^S^x 

. 3-1. 5®®H-cjaai*;^$n4*»x ses«®¥J&)ia^a3!i*4 o o nmttT 

*f *?iS»^fl3^«lK**-r**»tt«9fi**l 0 0 0 p pmttTfc'&a JlotIB 
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^4©tt«s=&^gfl¥*^^btt^ic1-*fc('^a;&i6*^^**^^f ^n*o mmo^WL^^ 
tin. '4tmt^m-^&^i^mm^Mtmm<oi)0-c&io um^^^mmnma. 
b ff 3 © A»» * b t^o 

*oT. «7lcttStt. ;^;i'j^>»3Sx ^^i^jK-^n/ 

brr:i/i/SiP^,ja:S©f3b»e>S^$n^t©T-fc^c:J:Asw$ bl^o 

isiiijistt^®*<*ftij5&«?ii: bTttx ^4)^884 9 -4 6 2 9 m&m, 1 - 

2 4 1 4 2^4i«, ^mse 2 - 1 0 4 8 0 2 ^^i«K:i3«$ nt: J: -5 «tT 

^ iRfiiiee 2-22143 i^^^acgig^nTosj: 

d)&T-:r>14©7'D'>^n;i/gi«it:, ^||B3 6 2- 3 4 9 4 7^43tffi. ^g|l@5 
5 - 1 1 5 2 5^^«fc:|3«$ii-CV^SJ:54T-:t>«®Ti' U 
^iilS4 6 - 3 4 8 9 8^4kffi, l^lilB 5 1 - 3 0 2 8 A'%{ikn^Un^in.X\^ 
S J:a«:T-:r >14®^ >^g|^{*:. 1^^iBS5 1-415 m^m, l^liHg 
5 1 - 3 0 2 8 4^^«K:ia«$nxv%-5<t ^«:T:::;t><a®vi/'f 
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; I^HBSe 2- 1 0 4 8 0 Z^^mi^BM^nXi^^b Xol3i ^ -:f>^(DT ^) 

si«fl^. ^mme 2-10050 2^&wnzmm$tix\,^i^^uy :^:^>^&.0 

rD^-;i/»IJ<*:s 4^19035 6-2 8 2 0 8 ^^St^8K:ffi«^n■C^^* J: d = 
:f>\SL(OT^ OA^mmmHf^. I^&ms 9-1268 l^^J^«k:|B«$l^TV^^ 
^iSiy^:ir>^<D^9:D>mmmi*i. 1#IIBB5 9-7 4 1 0 2^fil8CIB«$n 

tV^o 5S; ( 1 ) Tf^^nSM^SI^iBSttSStt, 5- 3 2 0 2 7 

e^&ffi. 10-31690 9^^ffi^r*^^•rilg^$nfctl<DtfifeSo 

CH2=CH— CH2-0-CH2 



i uv^«^^4#®T£^t^stt^ mi*^mizitym<oA (2) ~ (5) icj:oT^$n 



R' 




(1) 
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CH*=CH-CHr-0-CH2 



CgH 




H-O— {C2H4-O— >iO( — SO3M 



M:NH4 



(2) 



CH*=CH-CH2-0-CH2 



(3) 



M:Na 



CHi=CH-CH2-0-CH2 



C4Hg-<^^--0-CH2J:H-0-(CaH4-0-)6--S03M (4) 

M : NH(C2H4DH)3 

CHs=CH— CH2-O-CH2 

M:NH4 
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Sft5tStt©T^'7D>HS'>'J-X(74'TD>HS-0 5. HS - 1 0»HS 
-20. HS-1025). T^'TD^RNi/'J-X (RN-10. RN-20. 
RN-30. RN-50, RN-2025). D 'f 72/ 9 -X (-i 

-7D>X'r TN - 1 7 7 E, S- 5 1 0). Mm.im^^nCDTy'iU 
NEi/'J-X(NE-10. NE-20, NE-30, NE-40, NE-50 

«^ttlSiIiStt^®«*nMtt. fitfCWbt. 1 0~ 1 5 oas%giS©l6ii 
3b»ff*U<. J:»)»*U<tt2 0~1 0 0aa%gK®ffiBn?J54o 10%i^± 

tfe. 1 5 0%lJlT®»*nSi:-r*^i:tfe«i:©5feiRif*S'&tt#iii«14SI© 
T.'fuys s^^'d;i/X^v>x xdax^I/>. p D;i/;>(f-;i/X^i/ 

v;j:;i/-;i/7'^' y I/— hx 2 -fc KD:^i/3i^;w5'^ y i^- 2-tKD^ri/ 

XDt^l/Ti' y I/— hv AXn^i' h VTi' y V— 4^ y y V— h 

.j*^^' y;i/ffin — x^;i/s 2 -xf-;i/'\:^F->;i/^^^ y I/— hx xh=^S'.><^;w 
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2-t HD+i'i^;W^^'^J^ U 2 - t K D:^i/rDtf;i/^^' 

*;i/«^tts<fe^-rs^>' v-ispjfe.nso s (i) -c^^n^m^iti^iiifs 

V— ^i/^i^xXT^^v- ; vn" >Kj;7"^;v:iiX7';i/©J: -5 V v-f >m'^^:^7- 
*5»*U<. J:D»* L<tt3~l 2*;vJtglt0$5H3t»«»S bi^a 2^>»Httt 

v-i;bt:. T^u^wK, ^^i7';>'i'^> -{^ob^K. x^ti{^u>>i/K 
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y y 3— ^i/i^Ti' y u— bx ^Dtfix^yy =3— ;v>'T^' y V— :i^yrDtr 
V>yy3-;i/i;7'^y U-bs 2-tKD^ri'-l, 3 -i'T^ y o^^ps/ra 
2, 2-e;^ C4- (Ti^yD:^i') 7x;^;vD rD/i>. 2, 2-t:x 

ij^y D^i/xh^i^ • i^ib^i') rn/^y, 2, 2-hr:^ (4- ( 

y D^i'j^ b + J' • jJ^y ^ b*^) 7a:n;i/;) rD>'^>. t b*D + '>t:>'ty 

^> 1' 4 -r^ >i^;t->'i'i'T^' y 

i/-bx J^s^i' D'^>^-;vi^7'^ y I/- bs i;^>^xy ;^ y h— ;i/'^:^r-y-r 

y ^^D— ;u7D/<>7^ b^T^ y v-b. '^v^xyj^y b— ^vbyTi^y 1/ 
-bx 5^ b7:rD^ tf^^^iy-^i/Aj'T^ y i/-bs b y ^y-feD-;i/i;Ti7 
b y pt^D-jwrnyo b y y b. b y ;^ (r^^ y o=^i^j^ 

y 3— ^i/i^pt^'^ y b. b yx^i/yy y 3— >)i/s^p(^'^ y u— b. T^bv 
xf-w>i^y 3— y u-bx Jttyx^^i^^^y □-;v/i?>^^'^ y v- 
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^ ^ i; 1^- 1, 6 -'^*"9->i^3r--»l/S^pt^'^ y 

S/rDy<>. 2, 2-\iX C4- D^^-i') 7xr:;i/) rD/t>, 2, 

C4- 'J 0:^^/^ rn/o. 2, 2-t:;^ 

C4- (^^^^ UDdpS'ih + i'i'jih^^^S/) yaL-)^:) rvj^y^ 2. 2-t: 

^xy:;^y h— fc kd^f ^ y v-bx h y^^D-^WT-D 

yi>7^b^^^'^!7yi'— '^^^xy^^y ;i/ fy^^'^yv— hx 
j^,;;;^ ,j h^^^j'^yv— bx b y y y -t: — D— ;i/>'^ ^ ^ y i/- — bx 

b y p<^D— ^i/ro/o b y ^ <5' ^ y 1^" bx byx (/^'^ y p + '>x5^;i/) 

'fV'>7'?V— bx T'y^l'^^i' y I'— bx i^Kx^VO-e^^ >? T y -JV 7 ^' 

-b> 5^7y -'Wxi/^^ u- bx 5^Ty;v-f v^^'i/— bx 5?x?-v>^y3— 
s^ii*ej5iJ:b-cttx a«iK*y'>A. ji«iiT>*x<7Ax jaaBt:^by•> 

^ ffl -C SL'TbS J: o T jS ^b^ & IftS 1- * a t- ^ ^ ix * V ^ 

fl!liEb<7lc«t:iRl*»oTSiq|btv^* i:%^e.nx ?Sv^^iSc^^tt*^1"*o ® 
**<p*ji5^^^b^«J*«?g««liS**-r*«^fc*JV^Tttx $e»k:«*ttS0 
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t:-;^:^7^' Ziifi^lSt->»i'-x^i/ ^^a^^^. 
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»Kl^--'l'-i5'D b>K^^«^«^x »eii-;w-7i5' U^WK^S^i* 

c:n?>®^^fi^<*tts am¥J^^^MA* 1 0 0 o~5 0 0 0 o-eifes®*»»* 

b<. J:Dif*L<tt3 0 0 0~1 0 0 0 Offe^o 

>»utr»j i?'>Aig&if® try s^'>Afg ; t)v^)\^7 x^m^^a^oT x jm.^. t 
)\/^7.7-)\,^ ; ^ffir^i/rJ— -'1'T;u*;1'X— r;i'&i^®'l^ y x— t^^I/S ; Tn^ij 
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KfiffiliS 0-3 0 Oo3g|l*»»* b< ^ i:?)»*b<H:70~15 0©ffilffl"P* 
So :»^^§ttSM¥J5^^MT- 1000-5000 0 0$5fflAs«F* b < , 

J:D»iU<tt 1000-1500 0©®ffl-CfeDx b<tt3 0 0 0 

^1 0 0 0 oc[>mm-s&io 

, 3 > V y Ttt »; -r-iftit^tti!. 3 > ^ 'J 6 8 (d^ s i o o o o . mm 
19 5). i; 3 ;i/ 6 8 0 (^^M 3900. Kfls 2 1 5 ). 3 > i' y 6 

8 2 (^^ S 1 6 0 0. M 2 3 5 K 3 > U 5 5 0 (^^S 7 5 0 0 . IS 
©2 0 0). i^3>ifV)V5 5 5 (^i^M5 0 0 0 . Kfilii 2 0 0 ). i^3>i7*)JV 
5 8 6 (^^a 3 10 0. ^filS 1 0 5 ). 3 > 'J ;i/ 6 8 3 (^5-^^« 7 3 0 0. 
KflSl 5 0). B-3 6 (»^M6 8 0 0. Kfilii 2 5 0 ) ^A^^J^'^.n^o 
»feaO©^IScfflK:J:*^»iJctt. ^feffli:H!i3*©^»»a0i:*i:'iHltiS fC^JS 

Th^-f^'-. D-;!/^;!/. ts^t^- 
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sesi * ^» $ -B^ * lii »^ ffl * «K ^ ^ * o 

yx\=7*?9h^ :x;i/5^7>x -t^v^uv. N-x^;vt 

^n&<^)ffitt^«^®#«stt^ ^ ^^'la^ijjtiwu-c^* l <tto . o i~2 

0Sft%<Dl6H-C*»)s J:D»$l/<ttl'-l 0«a%t-*oTx 
Stt««l«jK*«»*bv^o c:n?>©i^«jj^*S*4W«SlS«ltt#$fe*fcli2aw± 

y^^ififiSftjcwu-cif* L/<tto . 0 i~2 osa%t6HeiiE-c*Dx 

t<a5^2 OSS9&©96iI^<l&^. 
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2 0-C-??©«li6!|$tt:feJ:Vl&«tt3*i^f4As. ^ 1 3 > -fe «v MC*{t^ 

^b^«J©^iink:J:o-r>f >^«ftfi£«5©IBSi«<*^'^©^iS14i&!iS<^S. I1>!?©IB 
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±sB^ ( 6 ) k:*V^-t. mRXfn\t. ^tl-etlO n g 5 0 =&9f}fra-r- 

ife^So Ri. R2. RaSrj^R***^ ^n-^naitb-cT^v^r^i/S 
±iB5S; (6) -e^^n-s^b^isjcjxf^*. ^c»*b<tt. 2, 4, 7, 9- 

>-3, 6-y:t~;i/. 3, 5-$^;»t^;V- l-'^^'>>- 3-*-;i/«tir*»^ 
tt. ■l?--7^ y-^H 0 4. 8 2. 4 6 5s 4 8 5 *fe»iT G (^^■ri^t» Air 






C 
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Products and Chemicals. Inc. J; 0 A¥ nJfg). >r;i':7 ^ > S T G. ;r>>V7 

>E 1 0 1 0 (tt±s B<i<b^tti8 ifimf^n^o 

;i/x— x^i^ >i>^U ^^^i/x— h> i^x^i/y^'^ 

u>yy 3— y -n-rDl^;i/x— T-;i/x xf^i/ »J 3— - i s o 
-rDtr;i/x— 7=";j/. i?xf-u>^y 3-;i/^>' -is o-rn t;i/x— 
xf-i/>y y 3— / - n-:rf-;wx-7^;v. s^xf-i/^^)'"; 3— ;i/^>' - n 
7=-;i/x h Ox^i/>^''y 3— -n-:r^;i/x— T-->Wx x^i/ 
y^i; :3 y _ t 5^x5^ u u 3— y - t 

_ t -:/^;i/x— r^;i/, ro tri/>i''<; 3— ^i/^y -n-ro tf^i/x— 
rDi;i^>4^»j3— ^y^y- i s o-rDtr^i/x— s^ro trt'>!5'^ 
U3-;w*y p<^;wx— $;rD 3— ^i/^y xf-;vx-7";i/, 5^ 

rDi^i/>4^';3— -n-rDtr;i/x— i^ro i:v 3— 
y-i s o -ro t:;i/x— x>)i/. roifu^y u 3— y -n-:rf-;i/x-^ 
v'lT'D trw >y; 3— - n -:/^;i/x— 5^;v^cD^iS7';i/3— ;kz>7' 
}],i(-fV3L—7')^^. i>J:Vl, 3 -7'D>'1>>':t->>l/x 1, 4 -7"^ 
1, 5-'^>^>i^:r-;i's 1. 6 1, T-^y^'^'J^ 
1, 8 1, 2-^>ii^>S^:f-)V. 1, 2 -'^:^^•l^• 
D If 1/ > ^ 'J 3 y :/^;i/x-r- $;rDei'>^»;3 y :r^;i/x 
-7^;!/. i;x^ >^>; 3— y :/^>)i/x— 7^;i/. h u xf-v 'J 3— 
y i/^^i/x-x^i/. 1, 2 -'o^i^^r-;!/. 1. 2 --v:^-tJ->i'*;r->Asff * 
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»*L<, 30~4 0 mN/m-tfe-S C i: A*MtAf $ bl^o ^M?i**5 2 OmN 



i~i omm% 

0 . 0 1~2 Offlg% 

0. 0 1~2 oaM% 
0. 0 i~i oaa% 



i~i omm% 
5-2 o«a% 
1~1 OS 
0. l-'S 
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i~i omm% 

0. l'^2fiS% 



o 

Witt?i|SiRftt ^ 85 fe f J: 3 c $s t as-e S * o 

y r^;)/^— T-;Vs h >;i^i/>^{'"'J 3— rf-^ux— 1,2- 

±13©^^ >4'«a56«!Uix 2 0-Ct:*J{:r*^i55i:bAS2 0-4 5mN 
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./m i: * * J; d C * M ^ o 

fcttsuIB^lsKcM 2 ~ 3 0 ®«% 

1~5«S% 
0. l~2fig% 

mm. 



Bff^-f >^'fflfi£«9K:*^v^•^:«. g»ira®ftifK:*{t*'f >^fflfi!iti©IS«®» 
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Ti-K>mm. ^aiy-^naijg. 2/ya-><aii. ^ ^ u ^vK^ng, •>^^'> 

o 
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;vgj5|t'; ■r-®-a5*JnT«i^rtlc H^'f >^4?Bri£b-CV^**>®-eifeo-c* J: 
:3Ta$i:'>x;i/»®ttiKK:. MJct,d-®J^±. fflriE®S&S^* 

&n*o cntJ^Ds <t !)5Sl«[®:*:§«:»lR*J&i^i-r*i:.i:A»-CS«i:®*J;SA» 

i5»n*o ji® ji^j&Jit'j v-««[^rttcsi6tt®wtis*^*#$*«a«iis* 
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^UU— n -'s^i^^l'T'^ 9 I'— hx 2 + :t 
'J U— T^'^l/T^' U 1/-— h X Ft'S'^I/T^ U U— hx i[^^=r'y 

. ^^^y;i/iix 'f;J'3>ii. vv-f >KASfUf6n> pt^'^y;!' 
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5 FilS©^<*0!i: UTtt. T^' U;V7 ^ H&VN. N' - *J ^ ^ )\^7 if )\'T X 
^;W7^'JU-hx 2-t FD*->rDb:;PTi' y l/-hx 2-tHD:^J/x^ 

SPgfDa^ba^^coio'riiBdnso ^ii¥4 - ? e o o 4^i;tsi-e 

> * -r « ^ >' V - ^^S^fig^ i: b -r ffl ^^ CI c a: o -c 5 CI t AS 
f « ^ ^ m a t m t T fiB ffl b t <t V % o 

v-xv;i/5>3 >©?g«i: bfeftx 'f >i'i(a^4»©flb©fi!c^i:ffi^^Fn4©A»llf 

*bv^o w'>^iiafii«5c*Jt**y-^-««[?©#wstt. 0. i~iosa% 
©^^Mii. 10, 0 0 ow±-efeDv *fiL<tti 0 0, ooow±-e**o 

v-?a)(a^©«S[gtt»* b<tt 10-4 0 0 nmgSl!feD> J:t)»* b< 
5 0-2 0 0 nmgMEtfeSo 
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1-1 omm% 
0 . 0 1-2 omfi% 
0. 0 1~2 oss% 
0 . 01-1 omm% 
0 . 1 ~ 1 0 ss% 
mm. 



1-1 oaa% 
5~2 o«s% 
1-1 omm% 
0. i-5afi% 

0. 1-5SS% 



3~8«a% 
5~i 5mm% 

1-1 OfiM% 
l-SMi 
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0. i~2as% 



5~1 5as% 
1-5 «a% 

0. l~5aM% 
0. 1~2«S% 



3~ 1 OfiS% 
5-1 5aM% 

i-5as% 
0. 1-1 oas% 



3~ 1 oag% 
5-15 aa% 
1-1 oaa% 

0. l-2Ba% 

0. 1-1 oas% 
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3~ 1 omm.% 

5~1 5MS% 

1-10 fim% 
i'-5ag% 
0. i~2aa% 
0 . 1 ~ 1 omm.% 



3-1 omm% 

5-1 5SS% 
l-5fifi% 



3-1 omm% 

5-1 5SS% 
1-1 OfiS% 
0. 1-2SS% 



3-1 om.M.% 

5-1 5aM% 

1-1 oag% 
i-5as% 

0. 1-2«M% 
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h ic ^ -5 15 3^ ® » W «i * 81 t <t ^ tc -r * c i: *s t S „ 

■5^>^ilfl^«!i©2 0-C^©«l!i#tti3J:Vlftfl?ltt#1^it*x ^1~^3©^> 
y h{::i>'tt*B!Fi»©«ift!^tt:J3J:UfS4©'f h K:i5»S|ifii£©i&« 

l!i5*1«tt*«i«)T^aK:8f fcf J: a «-r S c: i: AST- 1 So 

«!i#«fi*A»x m 1 ~^3©-f ^i^-bu' bJc:43tt*»iiS©«ti!i#14i'J:V^4©-f 
>ift-jY K:*>*»t *l334©»W«!i#«Ht&«fcr -5 CifM bfc»APa©aa i: 

5 -f > ©tttBM® ^ y ^rWSy &?i!^il['C3iiS-r % c: a t * o 
:i^^m<D^ >i^i^:cv MBSfflW' >^-fey btt> 2 0*C'C©«[ib#tt*J J: Vift 

«y S^©J^}S-C*-5o 
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5&*>% 0tt'o??F^. ittfli^^M. ziimmmi^. 3 ingimmi^fs. 4 ties 
<%nm> 

{ :r 7 V ^ ^ D ;!7 ^--b ^Iz-rbMilE^ "M C P 1 ") 

y ^'^'f if aiur-b)Vit^n "MC P 1 " !|^PI¥ 1 0 - 3 1 6 9 0 9 

gi:s^«i!iiiia«S!"e**Tx*'Jrv-rsE- 1 ON (Mm^xnis) s 
^iDLxe o°c-e4 8i^Rg«^Sf5*if ofco sft^jti^ o . 4//m(?)7 
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1 3 0 nm-C-feofeoSgOilB^lixV^ b 7 y D.H.S.DPA(MOONTECH 

nm) -cfjofco zoLXs i'aitir±)iimm-^&^ "mcp i- ^mtc 

(THf^^V-f ^D3t?r-b;i/fl3li«^ "MCP 2") 

C.I. lf^^^>M^y K122&100gfc. a^ttl?ISatt^B75r* y T 
V-rSE - 1 ON (Mm-fbxHiS) 6 0 g :t>34lft7k 1 0 0 0 g«t>l::Aa 

1; 15 y u- h 1 5 gs ;<^^"J;»'K 1 0 g&g-& 

ufc^y v-jg^«fcja«S88*'; •>A 1 g*$ e»{;:«iipUT> 6 o'cxAsmm 
a^sis^frcfco ^e>n^B95ti**K'fti*';>>A-rpH8iri3su. o. 4 

<bM<s^-eS-5 "MCP 2" S^fco -r^f {^tJijy-tMmno^i^nmit 1 3 0 

(i'Ti/v-f i'D^r-fe^i/ftSiii^ "MCP 3") 

C.I. \fifj^ > 15:3=&100gi:. M^iSl^iSaitfflTT^* 'J 

TV-rSE-lON (Mm^hxHM) 6 0 gi:&'<:t>^^*l 0 0 0 gtt'td 

»j;v7"^ K- 2 - ptf-;i/rDyo;^;y5)^>e lOgtT'i'yD-h'J-'HOgi: 

'>c>i;;i/j><^i^ U W-h 2 0 g. U I/ - b 1 5 g&S^Ufc*>''^ 

-?g^^«i:aa5Siiffif* y -^A i g?fe^ 5)tcMbT. e o*c-c4 si^m-^sib* 
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c. I. tr^p<> h'f 8 5*1 0 ogi:. M^ttlfiBai^aTx* U 

Tv-rsE - 1 ON mMibj:.mm) e o gi:*^:r>*ift*i o o o g»t>i3 

= h ';;i/2 0 gty^-n^mt^y^n^z o g&ig^bfc*>'^-S^«i:a«iftK 
*y -^A 1 g*$ e»ic»iiBtt. 6 o*CT?4 8ieraa^s*B*fifofeo *i&ns 

( r 7 y ^ V ^ D * r-lr -«/'ftili« " M C P 5 ") 

ij-^Jt^y^'j'e' 5 0 gfcS^ttlSlffi^tt^TT'^yTV-T'SE - 1 ON 
(^flmflsxHii) 3 0 gi:*-f :t>*lft*5 0 0 gf^^zfa^XB'^^^ 4^^m 
mLX^WL^n^o JRV^-C-T^ i; or: f iJ;H 6 g ti^}i=-)^^>-^> 2 . 4 g 

tiiBSK* y A 0 . 5 gi:S$?>t^inb-r 6 0°ct4 8 ^^M^SiK^fro 

o ^®^x Tk^-fti*'; •>A-C*pH&8H5^C^iEL. 0. 4 jum<Dy ^ 
J8iibTffl:*:3K^*»561-*o ci^UT. v-f D*r-fe;bfl3ia«t?fe4 "MC 

PS" ^mtzo ^uitjr-^)vitmm(ow^i^mmit 1 3 o nim?*o&o ^#^> 

(T4f >^'vW'^D*r-b;i/{bMi|sJ "MCP 6") 

C. I. tri/^^>M/^;' K 1 2 2* 1 0 0 gi:«^i4#liirSttiaTx*'JTV 
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-7SE - 1 0 N (MmftxHM) 3 0 gii^-f ;r>i5^*7 0 0 fCiDxT 

^t^' »; I/— h 4 0 gs i;$/i^D'<>^'-;i/iJ^^'^ U V- h 1 0 gx 

0 gi:±i3«^i4l?®TSttSa2 gi:iifil^*U -^A 1 g h-f 3)->^jft* 1 0 

feo v-f ^^D*r-fe;i/fli^«o¥iSS[gtt 1 3 0 nim?ifeofco tie.iifcv>f 
{i/T>^^ i^uijy^Mmn "mcp 7") 

fc, C. I . Vf^^;><> 5:3*100 g i:«^14l?iafS<4IS S E - 1 

ON (M«ftSi) 6 0 gilSr'f :r>Xlft2lc8 0 OfiSaJ*C:llO^-CS^ift%4l^ 

>e3 OMSast'OS^-'l'pt^^ 'J 1/ - h 5 0«Sa5i:5?t:-;i/^>-B> 2 0 g 

ifiMa5i:&$?>K:«inLr e 0'c-e4 8fifS«^Sjts*fT-5 

o ^?>nfcSfe^0i9-f[^«[**^^b* >>A-^ pH 8 fi^tcpgb. 0. AuLxn. 

"MCP i^^ntc^ ^uiizr-tA^^mno^num^i 3 onm 
(>f 3iD-v>f ^D*r-b;i/fl3^« "MCP 8") 

C. I. tf^^ > h^'iD- 1 8 5 1 0 0 gi:. m^^wum^MTT^ti^) 
TV-rSE-lON (M«ibx||i{) 6 0 gfc*^:t>ii5^7l(l 0 0 0 g^i^t: 
iD^-cfiW«l64S-tie^«;feSSMb-C2i^Pdi*itj!aabfe^t;:. K 
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i; u-b 2 0 g. U I/- h 4 0 g. 

^i^ij H 0 g. pt^f J;i/Il2 0 gi:±13«^14l^iiifSttS!l2 gi:a«til 

Aut^/x 1 gfc-f 1 0 g^m-^x^x^it^^mmb. zn^mrm^ 

>»l/fl30«Tfe-5 "MCP 8" *^ifeo v>f i^uAr-b^W'fbiSsl^CD^lSiegtt 1 3 

& % o 

(-r-^yp-r^i {^oijr±}\^{tmm "MCP 9") 

C. I. tfy^O M^'> K 1 2 2^:^^U>-7'^' U;i/^j:.:^7^;u-pt:5'^ U 

;i/K^ta^i*T-«at-c«:4t)®-c. 9 - 1 5 1 3 4 2^&nt^mm<Dm 

flf^6K:^Pli■tl8»Ufet»®•tf^ *r*;i/<0¥^*iSEA* l 5 O nm<D^0X&^^ 

(J'T>v>f ^D*r-bMb^« "MCP 1 0") 
C.I. ifi^pOh 1 5 : 3 "MCP 9" 

f >T>-r^' ^Dijy-iiJl^^mn "MCP l O- ?fe^fco *r-fe;i/©¥i9fiS** 

1 5 0 nm<D^<DXib^o 

(^jLV'-^>(^ai3y±)v{tmm "MCP 1 1") 

C.I. tr4^;»<> h>f xD-1 3 8 *ffl^^fcW^1.li "M C P 9 " 

t'<xD-T^^'D*7'-b;i/^M« "MCP 1 1" ^ntzo i!]-r-t)V(o^mnm 

*s 1 5 0 nin©*®"CfeSo 

(>f jiD-x'-f ^□*7'-b;WM*sJ "MCP 1 2") 

c. I. > h>f 3&ffli^fceiil>tt "mcp 9" tmm(o:ti^x 



76 



wo 01/44384 



PCT/JPOO/08867 



15 0 nm<Dt><Ot%^e 
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(^A) 
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c. I. br^^^>M/y K 1 2 2*5«g%i:;^^u>-7^u;i/e^*a^<* 
©7>^-'>AJS («^?a7 0 0 0. 7tii)-r-fSi^3 8%) 1SS%^:^ ^:t> 

> 1 oas%v j^3:f-i/>r^'J 3-;i/8Mg%. 2-ifD«;K>2«M% 

HJSW l©-f >^-b5' K3iJltS-?®flh®>f >^«ai*t». it^ffl l^'f ^i'-b 
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-b y > & 1 5 g. 2 - tro i; K 4 *2 o . 5 g i: i o %2KK^b* 

y-^A 1 0 g*ffi^b>f >^««E*ail!ibfe. -MCP l^Ox-f :^>'^-5^3>5 
0. 5 g (*-^>::/7«yi^(Dv^^D*rr'fe;i/'fl3li«-c** -MCP 1" ii. 
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^Mi0|l~l l:feJ:VJt«0!l~2®-f >^-fey V ^m^t i>^-(> i^M^^ 

(D-;l/^— 'J AMVn (PaarPhysicattM) =^^ffl) 

2) $g^AB®llSt 0$utte[ If Fluids Spectrometer RSA II (I/* 

3) S^CD®«t (BI2#fia; ?g£E«llfi5;iBiSthHVA6 (r > h/^-;i/ttSt 

4) iSdEF©fS^ (Paar Physica ttS® PHYSICA MCR300 SfiEffl Ut s *ti 
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(1) mm^^^->^^^mm&.» (^6~^8#js) 

^yi^C^Si^b. hr»;>5'PM7 0 0 C (-fe-f ^-airvV^S^ 

SW^L/x 4 0 0 ottl'ogjfiiybfco 
$^b-c-^*isci!tm$nsttg) ifiUhti. ^v^'-by hiib-cffiffl 

ibfl^JttSi^i^iSA^BulBSC; (I). (IV), (VII) $:Sife-rflffi^ l ~^«B«« l lo-f 
V^>i'iiafi8«9®«t»«<**«tV»fl«Jtt3iil^<*ASBuiBiC (II). (V). (VIII) SSi 

>^'iffl^«r0«l6^tt*J:Vi&flli*!i»iNfttASs5gi« (lii). (VI). 
(IX) ?feSlfc1-|IJIi0l3~SIJfi0!9(D>f >^-by h^ffifflf SS-^lCtt. I^tft 

«0ii:fej:ifit««2®>f h-ctt. iittfiAiqicano^t^-rvw >^ 

( 2 ) M/ - h J; S iffl® 

«tx -f hr»;>^'PM7 0 oc (■fe'f ^-xrvx^fes^as) 
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mmmiJ7-y'i^S')immmmy'-'^ (i so/j is-scid) 0 

[yXntzU^mt. 4 0 0 0«f?feiib-Ct»^fe^-C©'f >'^®i4tfJM»C>'^v 
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(3) mntk.^^ 

l5^(J!>'4k:BWL^9th^7^%<o^^i^^(Dm^tz,^-\f^7.^'p> MAIOOO t J: 
2 3iKI«JibT*^kBJil^*^l5^:^ifm?.n«:*»ofc®t?^U-Cv it«« 1 

*»W®>f >^'-fey hii. ^»&ttW$^tt&a^L. ^feS^-f y^^ntaiM® 
^IBWW^^^'-b^s' h0S{®*^tJ:nH. S^fttttB^^tt^S^ 
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m ^ (0 m m 



1. mt^mt. ^.m^^mmmt. *.i:^'P^< t^'^mti-o^m^^^ 

«» ® MIB > ifflJ^ft ® n ^ n t: *>Mt * X 

0=0 (0=0) ©fit-esfeS-K D^»fi|iligE(OM*sO . 2mPa-8 UTT-ifet), ^ sin 



0.6 s 



log 5 -log 3 



(I) 
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0.8^ , '^^ , ' ^1 -(n) 

log 5 -log 3 



5. 1512 2 0-Ct©«il&i|^<4ii*. T^iC; (III) t:mtct l^m^^ titzZ t. 

0.9. "g"^-. ,1 ...(in) 

log 5 -log 3 



y bo 

°-^''log(4xl0*)-log(3xl0*)^ ^^^^ 



13 2 0-C-C©«ii&1^ttA*. TIBiC; (V) t:mfztX^C^^^tirz^t 
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Iog(4xl0')-log(3xl0*) 



!<' 'i>i^(Ommm&1f. 3xl 0*(?J>-')®l^®^»ri6*(Pa)\ 



,a^: >^®«r»affi*»x 4x1 0^«l>-')®i^®»Bri6*(Pa)J 



8. b5sB2 O-C-roSSai^tt**. TbB5!C (VI) ^Slfet" J; d CtS^^ixfec: i: 

0 3^ ^°g^^-^o*"^°g^^^«^ ^1 ...(VI) 
• Iog(4xl0*)-log^xl0*) 



ra^.: >^C!>mmmA1fi. 3xl O^«>-')0RfCDirWri5*(Psi)\ 



9. Se^SJix *iStt=&aJS«Si:. i:fe^*1-*'f>i5'«fli««9* 
(VII) 4Sffe1-J:^k:^^$nfc^i:4«f«fc-r'5'f >^i^xy haiUm^ 

logO.8 -logO.6 
0.6r a d/s©^©K'»Hi|tt^ (P a) 

.Gl.^'^^'^^^i^^-t^m^mm. (a>) *5 

0.8r a d/s(Dm(r>f^mmm (Pa) 
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1 0. 15^2 O-CT'CDi&fl^tt^^tt**. TIBSC; (VIII) ^mtzt^otim^^ 
togG:.a,-logG:.a» ...(VIII) 



logO.8 - log 0.6 

0.6 r a d/s©^(D^jKlBlJ<4^ ' 



!C (o)) AS \ 

(Pa) j 

Sc («) / 

(Pa) ' 



0.8r a d/s«>l^<^«'j8P!iJ14^ ' 



1 1 . 15132 0iC^®i&«tt5IHtttA*. TSS (IX) *Sffc-rj:dC^^$n 

ho 

^ iogG:,..-iogG:.,. - -(ix) 

logO.8 -logO.6 

0. 6 r a d /s(Dm(Df^mnm^ (Pa) 

i^^^^m^^^Jc^STO^iRI* (w) *5 

0. 8 r a d /s(Dm(Of^MW\iSL.m (Pa) 



12. mtim&mifi. mn-ct^i. m*®i5Bi^i-i i^®v^-rn*»K:a3« 

Iffl^l^l im<D\,^ttitf>iiUWL<D^ YB^m^ ho 

14. mB&B^m^mnifi. tHD=^i'>»i/ 

X 5/ h IBSiffl > -fe >;/ h o 
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■fe y h o 

©-f y^i^if MBglffl'f >^'-fe5'>o 

1 6 J® tlBifc® 'f > * MBSiffl -I" > ^ -fe y h o 

20. mBM-^^&ifi. ^t&mmit7km&-(!&^. ®*®ffiBimi 9«k:ib« 
yo^=-)\^m. yi-*)7'>m. if=v>s*»f.*csi»j:DsiR^F 

2 2. mBm'^^^mm^m<Dm^^&ifi. 7.)\^t^>m. ;^;i/*>gfs. ^^j^i/ 

2 3. «il3*yv-*J. Ii3«tt*y^-*^trx K*®ttffl^l 9«t:l3tt© 

a:liSffl3s^s^•c•ife-s^ g*©ffiHmi~i iJg®i'»-rnA»t::iB«©'f vi'i^x^!; 
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2 5. mmm&^ifi. t^MSyt: J; ») K:»IS[$nfc*®-Cfe'5x 

2 6. i5^^a«J*«x ii^^^afiOJlttl^iaattSI-eifeSx i[*©l6Him2 5 

VaiSLm^>i^^y ho 

2 8. igiB-f >^«j*4»*s. -en-en. 3j?'jv-«ja^*^ts. ^*®teHSB 

1~2 7JS®l^-rn*»K:|B«®-<>^5^3:y H3Sffl-f >^-fey ho 

2 9. bubBjj? v-as^ii. j^Rttswbx -ec^iiifci^jiktts^fewrss 

iK^gAs 5 0 ~ 2 0 0 nmcana^-^ifeS. ^*®|gHm2 8^t:|B®®'f >^ 
X hlBSiffl > -b "J* h o 

3 0. miia^2Ktts*^x 7.n^t^>^m&ui(Dm-^^^s ^^®®h^2 9« 

K:|3«® > ^ * If h ESffl 'f > ^ Hr 'J* h o 

3 1 . «FgB*'J v-«fi[^3!>«**Ji^«i:r*Jl?»; v-iV^VS^a >®JgJllT 
>i'«afil«n::«io$nfc*®-Cfe-5x m*®«6H^2 8~3 0^®v%rnA»K: 
|B«® -f > a: y M3»ffl>f > * y h o 

3 2. BusB-f -en-en. ^*®«bh^i-'3 

l«®V^■rn*»^C|3lg®'f >^^i^xy hlBSffl-f >^-fe>y ho 
3 3. »flB@ttSJ«**. 2-VfD'JK>. N-^^;i/lfD U h*>. £-*7o 
5?^^;wx;i/3^*i' h*. ;^;i/3^7>. ^;i/5^'J>. N-x^;i/^ 

liW±%#tr. ^*®«iH^3 2]iti3«®-f >^5^:«^-j' hiBSffl-O^-fe-y h 

o 

:t><4lfiiiiffi14^JS^tf. ^*0l5fflmi~3 3 ]®®VNrnA»t:|B-«0'f > ^' i^* 
XV/ hSBSffl-f >i7± y ho 
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3 6. BtflB-f -en-en. n-^vx-T^^v^s^ttx s*© 

3 7. BuiB-f ^n^nx 1, 2 -T^i/^^F^vj^^r-^u^^tf. ^ 

3 8. l!liB-<>^«a^«J®^iii5i*A*2 0~4 SmN/m-Cfe^. ^*0ffiH 
^1-3 7JS®V^-rnA»{3|B«®-f >i5^5^x y biBSfflW' >i/-t^yho 

Xra-^hLXmtz 8in0-3ttgffflijS{343(t5 8in0=O(0=O) © fg T* -5 -If D 
^Br*!iME©liA*0 . 2 mPa-s aTi:«t-5 J: o tc. A^oSulB sin© -ttg[|ffl$8©53 

4 0. BuS'f -en-en. su^-tf n 3 - 1 omPa-s. 

flul3^3i2*s- 0 . i~0©.eHi:5&S JL^lcpSJ-rsc: t*^»i:-r -5 if*©IS 

a^3 9]BK:ia«©-f v^i^xry MBS^ffl-Y >^'-b5' h©^ia;&^o 

4 1 . gfeSSi:. < i: t)^^t- ^ ^ > i'ijfliSEifei 

8?»©B!lSB-<>^iffli«1»®-en-?nc:*{t'5. 2 0'C"C©«E»1*1tASTSBSi ( 

>^-by b®siie;&ato 
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0-6^ '"f'/r? ...(I) 
log 5 -log 3 



4 2. mB2 o-c-^ommn^ifi. rm^ (ii) ^stfefj^^c-o^i 

0-8' '°f ^: !°'? '1 ...(ID 

log 5 -log 3 



4 3 . 15132 O-C-^ommn&^ifi. (HI) *«ffcr J:dK:^ >^ffl^«a 

log 5 -log 3 
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^•®^log(4xl0*)-log(3xl0*)''^ ^^^^ 



fa^: >f > ^ mmmAV. 3x 1 0* (»- • )O«r<0lS«f J6*(Psi)\ 
I <'^^: ^ >i^<ommmSLifi. 4xl 0^(|l>- »)©l^<[)»»ril;*(Pa)) 



4 5. mm2 o-c-eommn^ifi. TSic (v) stsfct- ji^c-r >^'i 



^3Jog<^,.W-i°g^,^. .1 .-(V) 
Iog(4xl0*)-log(3xl0') 



fa^.: >^©i(ifaS6»x 3x1 0*(«>-')CDRf©S»fl6:^J(Pa)\ 
l*'^..: ^ >i'®S(»ri^*'^ 4x1 0^»-»)OI«®©»fi6*(Pa)) 



4 6. HUB3 2 0°C-C©Mi6i^ttA5. TIBSC (VI) ^Stfel" cfc o irW >^ i^flfi£«5 
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^, JogW-»°g^y^»; ,1 ...(VI) 
Iog(4xl0^)-log^xl0*) 



5t (VII) *SSfc1-J:ak:'f >^ljflJ*4»*ilS!i1-Siii:!fei|$aJ:f S-f >^ i?:>i 



l0gGi^M~lOgGl».a6 _ /,7TT\ 

1.2^ , ^2 ' (VII) 

logO.8 -logO.6 

0. 6 r a d /'s<D^<?3fff jg?HiJ14^ (Pa) 
^ 0.8 r a d/s<0m<09ffmm^ (Pa) 



4 8. b5IB2 O^T-®l!jfl«>3K5*4t14As. TIBiC (VIII) ^Stfet" J; d ic-f > 
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